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     Vocabulary studies of Joyce have been executed studiously since Miles Hanley publi-
shed kis Wbrd index to 1tzmes foyce's Ulysses in 1937, and at present every worl< ofJoyce has
its word lndex. Withou£ their aids it is almost impossible to read Joyce, for his work
enforces formidable cross-refereRces to the readei'. But the most careful and full examina-
tioR of Joyce's vocabulary ls that of Erwin R. Steinberg. -IR his Stream of Consciousness and
Beyond in Ulysses (1973) he compares .the streams of consclottsness of Stephen, Bloom, and
Molly as Joyce preseRts them in three chapters bf Ulysses: Proteus, Lestrygonians, and
Penelope. By analyziag meticulogsly seRtence length and structgre; vLrord leRgth and fre-
quency; and type-tol<en ratios as well as poetic images and sound correspondences, he shows
to what extent Joyce used the stream-of-consciousness technique to differeRtiate his charac-
ters and preject their personalities. It is not only the most comprehensive study of the
stream-of-coRsciousness techniqtte of James Joyce, but also an important contrlbutioR of
stylostatistics and psycholinguistics to literature. But his analyses are based to a large
exteltt on the six samples (approximately 175 words each) collected fyom each chapter, aRd
they are iiot exempt fro}n calculatiofl errors inevitable to !nanual work. I carried out
re-examination of SteiRberg's result by using a computer, and found slgRificaRt differences iii
the data. Just the figures reveal a lot. So I decided to publish them as aia intermediate
report of the computational study of Proteus, LestrygoRians, and PeRelope in (]71ysses.
     The machine readable text of the three chapters was rnade fyorn the 1984 Gabler
edition. Most computer based studles of vocabulary analysis tal<e the graphic form sur-
rotmded by blaRk spaces on a page for a word, but in this study words are ldentified by their
spelling. Without regard to their case and form of letters, when any three giveR words have
the saiine spelling they are counted as the same type of word, aRd its tokeR is 3. If necessary,
we put special marl<ers to distinguish betvvTeen thern.
     It is my pleasure to add here sincere gratitude to Professor Hisanori Kimira of Otaru
Unjversity of Commerce who kjndly helped me process the data. Withont his assistaRce this
study would i3ot have been possible.
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l. COMPUTATIONAL ANALYSIS os SETENCE AND WORD
l.A. TOKEN (TOTAL WORD$), NUMBER OF SENTENCES, AVERAGE
   TENCE, AND -rHE LONGES-r SENTENCE
an Intermediate port
LENGTH os A SEN-
PROTEUSLESTRYGONIANSPE ELOPE
TOKEN 5,677 12,552 24,161
SENTENCES 716 i,981 l
AV.SENTENCE7.93 6.34 24,161
LONGESTSENiTENrCE39 73 24,161
 The length of sentences is scored by words.
1.B. Dl$TRIBUTION OF $EN-i"ENCE LENG-l-H
LENGTH PROTEUS LESTRYGONIANS
1-5 320(44.69) l,leO(55.53)
6-10 206(?w8.77) 582(29.38)
11-15 108(15.08) 190(09.59)
16-20 41(05.73) 69(e3.48)
21-25 27(e4.77) 23(Ol.16)
26-30 8(Ol.12) le(oo.so)
31-35 3(OO.42) 3(OO.15)
36-40 3(Oe.42) 2(oe.le)
41-45 1(eo.os)
46-75 l(eo.os)
TOTAL 716(10G) 1,981(99.99)
 Parentheses are percentages of total.
1.C. F"REQUENCY AND DISTANCE OF PUNC-l-UATIONS
PUNTCTUATIONSFREQ.
PROTEUS
DISTANCE
LESTRYGONIANS
FREQ. DISTANCE
! 38 149.39 58 216.41
,
552 le.28 485 25.88
604 9.40 1,791 7Dl
: 57 99.60 95 l32.13
; 6 946.17 1 12,552.eO
? 74 76.72 134 {3.67
20 283.85 149 84.24
The distance ef punctuations is scored by words.
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1.D. DISTRIBU-i-10N OF THE PUNCTUATION DISTANCE
DISTANCE PROTEUS LESTRYGONIANS
1 307(22.78) 527(l9.75)
2 235(i7.45) 369(13.82)
3 196(14.55) 379(14.20)
4 136(IO.IO) 353(l3.23)
5 le6(07.87) L?.55(09.55)
6-10 284(21.08) 583(21.84)
ll-l5 66(04.90) 14e(05.,?.5)
l6-20 ll(OO.82) 38(el.42)
21-25 6(OO.45) 14(Oe.52)
26-30 7(OO.26)
31-75 4(OO.15)
TOTAL l,347(100) 2,669(99.99)
l. E. -rYi )E (DIF'FERENT WORDS), TOKEIXI (-l-O-l"AL WORD$), -l-YPE--l-OKEN RATIOS, AND AVER-
   AGE LENG"rH OF A WORD
PROTEUSLESTR¥GONIAIiNISPENELOPE
TYPE 2,321 3,629 3,644
TOKEiN 5,677 12,552 24,161
TTR .4e9 .307 ..?.03
AV.WORD 4.48 4.41 3.9.1
The sample of TTR is IO,OeO words.
The length of words is scored by Ietters.
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1.X DISTRIBUTION OF WORD LENG-l-H
LENGTH PROTEUSLESTRYGONIANSPENELOPE
1 255(04.49) 448(03.57) 1,440(C5.95)
2 863(15.20) 1,883(15.00) 4,578(18.95)
3 i,165(20.5`?J) 2,723(21.69) 5,999(24.83)
4 1,083(19.08) 2,485(l9.80) 4,883(29.23)
5 746(13.14) l,805(l4.38) 2,745(11.36)
6 522(09.l9) 1,203(09.58) 1,766(07.31)
7 431(07.59) 864(06.88) 1,387(05.74)
8 269(04.74) 519(04.13) 621(02.57)
9 160(02.82) 312(02.49) 371(Ol.54)
IO 9.5(Ol.67) 145(Ol.l6) 209(Oe.87)
ll 38(OO.67) 76(eO.61) 100(OO.41)
12 23(OO.41) 48(OO.38) 38(OO.16)
13 9(Oe.l6) 22(OO.18) l2(OO.05)
14 8(ee.14) 11(OO.09) 6(eo.e2)
I5 3(eo.os) 1(oo.el) 3(OO.Ol)
16- 7(OO.12) 7(oo.e6) 3(OO.Ol)
TOTAL 5,677(99.99) 12,552(IOe) 24,161(100.01)
2. FREQUENCY AND LEVEL OF WORDS IN PRO"i"EUS, LES-f-RYGONIAN$ AND PENELOPE
2.A WORDF'REQUENCY
FREQ. PROTEUSLESTRYGONIANSPENELOPE
51- 10(00.43) 3e(oo.s3) 71(02.11)
31-50 8(OO.34) l8(OO.50) 44(Ol.21)
21-3e 11(ee.47) 29(OO.80) 57(Ol.56>
l6-20 q.(oo.3g) 25(OO.69) 32(OO.88)
11-15 21(OO.90) 54(el.49) 82(e2.25)
10 5(Oe.22) 16(OO.44) 12(Oe.33)
9 5(eO.22) 23(OO.63) 32(OO.88)
8 8(OO.34) 2g(eo.se) 33(eO.91)
7 15(OO.65) 37(Ol.02) 49(O134)
6 26(el.12) 48(Ol.32) 70(Ol.92)
5 27(el.16) 77(02.l2) 90(02.47)
4 65(02.8e) 108(02.98) 127(03.49)
3 le9(04.70) l98(e5.46) 2e9(05.74)
2 277(ll.93) 504(13.89) 518(14.22)
1 1,725(74.32) 2,433(67.04) 2,212(60.70)
TOTAL 2,321(100) 3,629(IOe) 3,644(100)
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2. B. VERBALRELATIONSHIi)OF THETHREEplseDEs
APPEARIN3EPISODES633types
APPEARINT2EPISODESPROTEUSANDLESTRYGONIANS196typesPROTEUSANDPEIXTELOPE200typesLESTRYGONIANSANDPENELOPE782types
APPEARINiEPISODEONLYPROTEUS1,313(56.79)typesLESTRYGONIANS2,948(56.43)typesPENELOPE2,e65(56.67)types
2. C.FUNCTION WORDS (339) AND CONTENT WORD$
FUNCTIONWORDS
TYPE TOKEN
CONTENTWORDS
TYPE TOKEN
PROTEUS l47(06.33)2,428(42.77)2,174(93.67)3,249(57.23)
LESTRYGONIANS190(e5.24)5,541(44.14)3,439(94.76)7,Oll(55.86)
PENELOPE 216(05.93)13,991(57.91)3,428(94.07)le,170(42.09)
2. D.LONGMAN DEFINING VOCABULARY (2,OOO) AND COBUILD E$SEN"i"IAL WORDS (3,OOO)
OF "l"ME EPISODES
PROTEUSLESTRYGONIANSPENELOPE
TYPE 799(34.42) l,331(36.68) l,482(40.67)
TOKEN 3,827(67.41) 9,.?.22(73.47) 20,335(84.16)
Refer to the deflning vocabulary of Longnzan Dictiona73, of ContemPo7zz7pu Englis]z (new edition,
1987) and the essential wordlist of Collins Cobuild Essential English Dictiona73, (1988).
2. E.SpaECIAL WORDS OF-THEPISODES
PROTEUS
TYPETOKEN
LESTRYGONIANS
TYPETOKEIxTi
PENELOPE
TYPETOKENT
PERSONALNAMESI05(04.52) l39(e2.4o) 252(06.94) seo(03.98) 223(06.12) 323(Ol.34)
PLACEWORDS46(Ol.98) 57(Ol.OO) 99(02.73) i27(Ol.Ol) I17(03.21) 167(oe.6g)
AGGLUTINATIONSl38(05.95)
141
(02.48)
155
(04.27)
161
(Ol.28)
158
(04.34)
171
(OO.71)
FOREIGNWORDS159(06.85) 198(03.48) l9(OO.52)
29'
(OO.23)
SYMBOLS
????
ll
(OO.l9)
23
(OO.63)
27
(oe.22)
69
(Ol.89)
165
(OO.68)
ONOMATOPOEIAS36(Ol.55) 54(oe.gs) 38(Ol.05) 76(OO.61) 28(OO.77) 86(OO.36)
TOTAL 492(21.20) 600(10.57) 586(16.l5) 920(07.33) 595(16.33) 912(03.77)
Unitalicized forelgn words are not couRted.
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3. EXPRESSIVE BEHAVIOR
3. A. REFERENCES TO SELF
Uly ses :an I termediate Report
WORD PROTEUSLESTRYGONIANSPE TELOPE
I 87 l30 772
me 39 58 268
lllY 33 28 193
Ill 56
Im 49
myself 5 35
Id 38
.mlne 6 2 7
I'na l 12
I'II 3 6
Ive 4
I'd 2
TOTAL 169(02.98) 243(Ol.94) 1,422(e5.33)
3. B.REFERENCES TO SELF AND O'rKERS
WORD PROTEUSLESTRYGONIAIsiTSPENELOPE
we 6 21 64
wed 5
xve'11 2
weve l
our 9 9 15
us 3 9 46
ourselves 1 1 1
TOTAL 19(OO.33) 42(OO.33) 132(OO.49)
3. C.NEGATIVES
WORD PROTEUSLESTRYGONIANSPENELOPE
ROt 29 40 100
no 20 46 61
never 1 19 53
didnt 37
wou}dnt 36
dont 31
couldRt 27
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WORD PROTEUSLESTRYGONTIANSPE ELOPE
nothing 3 6 13
cant 20
wasnt l9
don't 2 13
doesnt le
didn't 1 9
can't 1 9
hadnt 9
no-one 4 5
vLron't 3 6
nobody 8
nor l 7
couldn't 1 7
wouldn't 1 6
doesn't 1 6
arent 6
none 2 3
iS}lt 5
havent 5
nelther 4
iSll't 4
werent 3
weren't 2 l
oughtnt 3
wasn't 2
nought 2
nonsense 2
hasnt 2
dareRt 1
TOTAL 74(Ol.30) 179(Ol.43) 465(el.92)
3. D.COMPARISONOF NEGATIVESAND YES
WORD PROTEUSLESTRYGONIANSPENELOPE
NEGATIVES 74(Ol.3e) 179(Ol.43) 465(Ol.92)
YES 9(OO.16) 2e(oo.16) 91(OO.34)
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3.E. VERBAL BEHAVIOR AS A MANIFES-I-ATION OF IDIOSYNCRATiC P$YCHOLOGICAL
   DEFENSE MECHANISMS
CATEGORY:WORII)PROTEUSLESTRYGONTIANTSPE ELOPE
UNCERTAINTY: 8(0e.l4) 32(OO.25) 117(Oe.44)
believe 4 12
hope 4 14
perhaps 3 11 7
suppose 6 55
wonder 5 7 29
RETRACTION: 8(OO.14) 31(Oe.25) 138(Oe.52)
but 7 l7 57
(of)course 12 48
except 6
though 1 1 21
unless l 6
FEELING: s(eo.og) 18(OO.14) 63(OO.24)
alone 2 5
hate 3 15
happy 5
love 3 7 32
pity 1 8
sorry 2 3
EXI)LAINING: 11(eO.l9) 33(eO.26) ill(OO.42)
(on)account(of) 1 14
because 5 48
ho"r 4 18 30
"rhY 7 9 19
EVALUATION: 12(OO.21) 69(OO.55) 131(OO.49)
bad 1 10 ll
daiinn 1 3 9
good 3 26 20
lovely 4 20
.IllCe 6 28
POOI- 5 15 21
queer 1 1 4
sil}y l
?
l
stupid l 6
vLrroRg 11
The worCls less than frequency level 5 of total words of the tliree episodes are neglected.
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